1. Introduction
===============

The 22q11.2 deletion syndrome (Online Mendelian Inheritance in Man \[OMIM\] 611867, also known as velocardiofacial syndrome \[OMIM 192430\] or DiGeorge syndrome \[OMIM 188400\]) is caused by a microdeletion (1.5--3 Mb) of chromosome 22 and has an estimated prevalence of 1 in 4500 live births.^\[[@R1],[@R2]\]^ This disorder is rare. The phenotypic spectrum of 22q11.2 deletion syndrome demonstrates wide variability and could present at any age. Phenotypes include congenital cardiovascular anomalies (74% of patients), craniofacial anomalies (the majority of patients), palatal anomalies (69%), immunodeficiency (77%), developmental delay or learning disabilities (70%--90%), and hypocalcemia associated with hypoparathyroidism (50%).^\[[@R3]\]^ Usually, 22q11.2 deletion syndrome can be diagnosed when the patient exhibits congenital cardiovascular anomalies coupled with other phenotypes during childhood. We report a boy who presented with seizures due to hypocalcemia as a result of pseudohypoparathyroidism. He was diagnosed with pseudohypoparathyroidism because of his convulsions, hypocalcemia, hyperphosphatemia, normal parathyroid hormone levels, and basal ganglia calcifications. Hypocalcemia is not caused by nephrotic syndrome. Moreover, long-term hypocalcemia causes renal dysfunction, which appears to be a clinical feature of nephrotic syndrome. Later, the child exhibited symptoms of nephrotic syndrome, which was subsequently diagnosed at a local hospital. However, at our hospital, multiplex ligation-dependent probe amplification (MPLA) confirmed that he had 22q11.2 deletion syndrome.

2. Case report
==============

A 14-year-old boy with proteinuria was referred to our hospital. He was born at term by vaginal delivery, with a birth weight of 3500 g. No cardiovascular abnormalities or cleft palate had been detected during any routine medical examinations. He had no history of feeding problems, such as regurgitation, and there were no symptoms of hypocalcemia during early infancy. Furthermore, he had no history of neck surgery. His neuromotor development was slightly delayed, with particular delays in the emergence of language. The patient walked at age 2 years and spoke his first words at age 2.6 years. Upon presentation at our hospital, his height was 150 cm, and his weight was 65 kg. His learning ability was slow, and he finished regular middle school with the lowest achievement scores. He also had the following typical features of craniofacial anomalies: round face, short neck, protrusion of the forehead, bulbous nasal tip, and flat nasal root. His fingers and toes did not have any deformities. No abnormality was found during neurological examination. His parents and 5 siblings were alive and well, and no other family members or relatives were clinically affected.

The patient was referred to the local hospital because of eyelid edema. Laboratory studies demonstrated massive proteinuria (3006.9 mg/24 h \[\<150\]), hypoproteinemia (28.4 g/L \[38--54\]), and hyperlipidemia (6.71 mmol/L \[\<5.2\]). Therefore, he was diagnosed with nephrotic syndrome at the local hospital. He was administered hormone therapy for 2 months, but his urine still had proteinuria; therefore, he was referred to our hospital. His parents stopped his hormone therapy for 2 weeks because of the side effects. He had proteinuria when he presented to our hospital. During hospitalization, focal seizure activity with brief jerking of his left arm and leg developed.

At our hospital, an electroencephalogram confirmed the presence of seizures, and laboratory study results demonstrated hypocalcemia, hyperphosphatemia, normal parathyroid hormone (PTH) levels, and alkaline phosphatase (Table [1](#T1){ref-type="table"}). Magnetic resonance imaging demonstrated focal ischemia of the cerebral cortex, a mucous cyst in the right maxillary sinus, and bilateral otitis media (Fig. [1](#F1){ref-type="fig"}A and B). Computed tomography showed right basal ganglia calcifications (Fig. [1](#F1){ref-type="fig"}C). Chvostek and Trousseau signs were positive. No deformity of the shortened fourth and fifth metacarpals and metatarsal was observed during radiography of the wrist (Fig. [2](#F2){ref-type="fig"}). Pseudohypoparathyroidism was diagnosed and treated with calcium and active vitamin D supplements. The patient had no eyelid edema at our hospital. Doppler ultrasound did not show any congenital deformity of the urinary system. Laboratory study results did not demonstrate proteinuria, hypoproteinemia, or hyperlipidemia at our hospital. Therefore, we did not diagnose nephrotic syndrome. Because the child presented with lesions on multiple organs, multiplex ligation-dependent probe amplification was performed. Finally, 22q11.2 deletion syndrome was confirmed (range, PR0DH-FLJ42953) (Fig. [3](#F3){ref-type="fig"}) at our hospital. The patient was diagnosed with pseudohypoparathyroidism because of his convulsions, hypocalcemia, hyperphosphatemia, normal PTH levels, and basal ganglia calcifications. The collection of human specimens was approved by the Second Affiliated Hospital of Nanchang University Human Research Ethics committee and written informed consent was obtained from participant. Because the participant was under the age of 16, their parents or legal guardians provided written, informed consent.
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Serum biochemistry of the patient at presentation.
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![A. MRI T2 demonstrated focal ischemia of cerebral cortex. B. MRI T1 presented right maxillary sinus mucocele and bilateral otitis me dia. C. CT shows the basal ganglia calcification.](medi-98-e16109-g002){#F1}

![The deformity of shortened fourth and fifth metacarpals and metatarsal was not observed through wrist X-ray.](medi-98-e16109-g003){#F2}

![MLPA technique was used to detect the deletion of 22q11.2. (range: PR 0DH-FLJ42953).](medi-98-e16109-g004){#F3}

3. Discussion
=============

Nephrotic syndrome is a glomerular disorder of childhood that causes proteinuria, hypoalbuminemia, and edema.^\[[@R4]\]^ Our patient had 22q11.2 deletion syndrome, pseudohypoparathyroidism, convulsions, hypocalcemia, hyperphosphatemia, normal PTH levels, basal ganglia calcifications, congenital cardiovascular anomalies, and other phenotypes during childhood. Although hypocalcemia is a complication of nephrotic syndrome, renal dysfunction may also be caused by hypocalcemia.^\[[@R5]\]^ He had abnormal facial features and speech and hypocalcemia, which are also characteristics of nephrotic syndrome. However, these characteristics have not been given enough attention by physicians; therefore, they can lead to the misdiagnosis of nephrotic syndrome. Hypocalcemia and vitamin D deficiency are associated with pseudohypoparathyroidism in children. If the patient is diagnosed with nephrotic syndrome, then oral hormone therapy is required for 9 months. Long-term treatment with hormone therapy will cause many complications; therefore, a clear diagnosis is very important. Our patient was first diagnosed with nephrotic syndrome because of the results of the examination performed at the local hospital; however, he had hypocalcemia, hyperphosphatemia, and normal PTH levels. After hormone and calcium therapy for 2 months, proteinuria and hypocalcemia still existed; therefore, the patient was referred to our hospital for treatment. Because he presented with lesions on multiple organs, multiplex ligation-dependent probe amplification was performed, which confirmed 22q11.2 deletion syndrome.

The phenotypic expression of 22q11.2 deletion syndrome has wide variability. Congenital heart defects, certain facial characteristics, immune deficiency due to thymic hypoplasia, cleft palate, velofacial dysfunction, hypocalcemia associated with hypoparathyroidism, and developmental and behavioral problems are the main characteristics associated with the syndrome.^\[[@R3],[@R6]--[@R8]\]^ 22q11.2 deletion syndrome could be found earlier if patients exhibit congenital cardiovascular anomalies coupled with other phenotypes during childhood. In our case, the diagnosis of 22q11.2 deletion syndrome was delayed because he did not present cardiovascular abnormalities, the typical facial appearance associated with the disorder, cleft palate, regurgitation, or symptoms of hypocalcemia during early infancy. Furthermore, hypoparathyroidism could not be observed. Unexpectedly, our patient exhibited pseudohypoparathyroidism, which was easily ignored by the clinician. In 1997, Craigen et al^\[[@R9]\]^ reported a patient with microdeletion of 22q and pseudohypoparathyroidism, which may have been due to haploinsufficiency for a G protein; therefore, the identification of a contiguous deletion as the cause of pseudohypoparathyroidism was sought. Because of the association of 22q11 deletion syndrome with pseudohypoparathyroidism and hypocalcemia, this was not surprising. Therefore, patients with seizures were retroactively identified as having experienced documented hypocalcemia soon before those seizures.^\[[@R10]\]^

Pseudohypoparathyroidism is a rare heterogeneous genetic disorder characterized by resistance to the peripheral action of PTH. It was described by Cianferotti et al^\[[@R11]\]^ as a syndrome characterized by short stature, round face, short neck, obesity, subcutaneous calcifications, shortened fourth metacarpals and metatarsals, and laboratory test results consistent with hypocalcemia, hyperphosphatemia, and increasing or normal PTH levels. Our case demonstrated a round face, short neck, hypocalcemia, hyperphosphatemia, normal PTH and alkaline phosphatase levels, and right basal ganglia calcifications. His Chvostek and Trousseau signs were positive. Therefore, the diagnosis of pseudohypoparathyroidism was considered.

Pseudohypoparathyroidism has 2 types (type I and type II) that are diagnosed according to whether cAMP could be normally synthesized by ectogenic PTH-stimulated kidneys. If the kidney can synthesize cAMP, then type II is considered. Type I has 3 subtypes (Ia, Ib, and Ic). Patients with pseudohypoparathyroidism type Ia have short stature, obesity, a round face, and a tendency for heterotopic ossification. Moreover, resistance to multiple hormones decreased erythrocyte G activity, and decreased cellular cAMP responses to PTH infusion exist in these patients.^\[[@R12],[@R13]\]^ Pseudohypoparathyroidism type Ib exhibits PTH resistance and normal erythrocyte G activity, but there is no abnormal phenotype. Pseudohypoparathyroidism type Ic exhibits resistance to diverse hormones in addition to PTH and includes abnormal phenotypes, but the erythrocyte G activity is normal. Although patients with type II have normal erythrocyte G activity and a normal cAMP response to PTH infusion, cAMP could not produce biological effects in cytoplasm.^\[[@R12],[@R13]\]^ Based on these standards, our case seemed to have type II.

Patients with pseudohypoparathyroidism usually require treatment with oral calcium supplements and 1, 25-dihydroxyvitamin D.^\[[@R14]\]^ Because an increased PTH level is usually the most sensitive indicator of PTH resistance, asymptomatic patients with normal calcium and phosphate levels should also be treated to normalize PTH levels and prevent hyperparathyroid bone disease. It should be noted that the medical treatment for these abnormalities caused by this type of hormone resistance is currently the same as that for pseudohypoparathyroidism type I and pseudohypoparathyroidism type II.^\[[@R15]\]^

Positive findings for 22q11.2 deletion syndrome in our patient were delayed speech development due to velofacial dysfunction, recurrent croup attacks during early childhood due to latent hypocalcemia, and mild dysmorphic features. These findings indicated that 22q11.2 deletion syndrome presents a wide spectrum of clinical findings and that this diagnosis needs to be considered for all patients presenting with hypocalcemia, regardless of age.

4. Conclusion
=============

The 22q11.2 deletion syndrome with pseudohypoparathyroidism is rare in children, and its phenotypic spectrum varies widely. We reported a case of delayed diagnosis of 22q11.2 deletion syndrome in a 14-year-old boy. He demonstrated nephrotic syndrome and subsequently underwent MPLA, which confirmed 22q11.2 deletion syndrome. When a patient has multiple deformities, even if pseudohypoparathyroidism has been diagnosed, 22q11.2 deletion syndrome should be considered. It is not impossible for 22q11.2 deletion syndrome to occur simultaneously with pseudohypoparathyroidism.
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